Abstract. This paper presented semi-analytical approach in order to investigate the influence of manufacturing process defects on the elasticity of thin microbeam. The Rayleigh Beam Model (RBM) will be analyzed and corrected using 3D FEM scripts including the effects of the cross-section shape and the under-etching. This model was tested on measurements of thin chromium microbeam of dimensions (80 × 2 × 0.95 m 3 ). The results show that the influence of defects is very significant for the extracted value of Young's modulus where it is very close to the measured value and it is about 279.1 GPa.
Introduction
Measurement of the resonant frequencies is a common technique for the evaluation of the Young's modulus of thin microbeams. However, the measured frequencies are very sensitive to the under-etching and the cross-section shape due to the manufacturing process [1] . The improved model proposed in this study investigates these defects for an accurate determination of the Young's modulus value.
Improved modelling including manufacturing process defects
The single clamped microbeam may be described by the Rayleigh Beam model (RBM) which takes into account the rotation effect of cross-section [2] . The finite elements method (FEM) is performed to determine the corrective factors which must be applied to investigate the influence of the manufacturing process defects on the resonant frequency. This later can better be given by:
MATEC Web of Conferences Where, L is the beam length. The wave numbers a r n and b r n are calculated numerically using the expressions given in reference [2] . Y and are respectively the effective Young's modulus and the density of the beam material. , and are corrective factors corresponding to the beam width, the cross-section shape and the under-etching effects. They are given by the following equations:
Where ν is the Poisson's ratio, L' is the equivalent beam length which produces the same frequencies as a microbeam with under-etching. The ratio of cross-section (with arcs of circles) to the inertia moment (I/A) is calculated and it is given in reference [1] .
FEM Analysis and experimental validation
The measured and extracted frequencies presented below (Tables 1 & 2) correspond to a Cr microbeam (size 80 × 2 × 0.95 m 3 ) fabricated using the same process described in reference [3] . The microbeam having a cross-section with arcs of circles and an under-etching length measured by SEM about 3 m. The results cited in reference [1] show that the extracted value of the effective Young's modulus from improved Euler-Bernoulli beam model (EBM) (250.35 GPa) is very away from the value of bulk chromium (279 GPa). However, the extracted value of the effective Young's modulus from improved RBM (279.1 GPa) is very close to the measured value. These result conforms that the RBM model is more suitable to investigate dynamic behavior when L 2 (A/I ) > 10 4 due to the importance of rotation effect of cross-section [2] .
Conclusions
The improved RBM model is more suitable to properly investigate the dynamic behavior of thin chromium layer. The 3D FEM Analysis has been used to investigate the manufacturing process defects. The proposed corrective factors have been successfully applied and the extracted value of Young's modulus was very close to the measured values and it is about 279.1 GPa.
